Background: In the precent study, firm evidences indicate that folic acid supplementation during the peri-conceptional period reduces the risk of having a baby with neural tube defects. Aim: To ascertain the level of awareness about folic acid, its use during peri-conceptional period and the predictive factors of folic acid awareness among pregnant women in our setting. Subjects and Methods: Confidential, anonymous questionnaires were administered to consecutive 543 pregnant women seeking routine antenatal care at Bingham University Teaching Hospital, Jos between January and June 2012. Questions included enquiry on their demographic features, obstetric history, pregnancy intention, awareness and intake of folic acid during the peri-conceptional period, and knowledge of its natural sources. Descriptive statistics and multivariate logistic regression to identify predictive factors of folic acid awareness were then performed. Results: Out of 543 pregnant women surveyed, 64.6% (351/543) reported that they were aware of folic acid as a vitamin supplement. However, only 7.4% (26/351) consistently took the vitamin during the protective periconceptional period. The common sources of information about folic acid were health workers (68.5%) and the media (14.6%). Only 26.5% (93/351) of them could correctly identify a natural source of food rich in folic acid. Multivariate logistic regression showed that maternal age >30 years (P=0.01) and higher educational status (P=0.001) were predictive factors for folic acid awareness. Conclusion: Folic acid awareness as a vitamin supplement was relatively high among the women surveyed but its intake during peri-conceptional period was worryingly low. Antenatal and Population health educational strategies and fortification of staple foods with folic acid may improve its intake among women of child-bearing age in our setting.
INTRODUCTION
Neural tube defects (NTDs) are congenital structural anomalies of the embryonic structure that develops into the brain, spinal cord, and their surrounding structures. They are common worldwide. [1] [2] [3] They are serious birth defects and the second most common major congenital abnormalities occurring in about 2-3% live births. [4] Anencephaly is incompatible with life while spina bifida is associated with varying degrees of physical and mental disabilities even after treatment. Some of these are loss of bladder and bowel function, paralysis of the lower limbs, and hydrocephalus. Furthermore, there are reports suggesting increasing cases of these disorders in our environment. [5, 6] The implications of this negative trend are the enormous physical, emotional, psychological, and financial burdens on the affected families, the care givers as well as the community as a whole.
However, these serious birth defects are to a large extent preventable by adequate intake of folic acid by women of the reproductive age and several studies reported that peri-conceptional supplementation of folic acid can prevent up to 50% of the cases of NTDs as well as cardiac and craniofacial abnormalities. [1, 7, 8] Also, intake of folic acid in pregnancy contributes to the prevention of anaemia and peripheral neuropathy in the mother including possibly pre-term delivery. [9] Despite wide availability of its natural food sources (green leafy vegetables, bananas, legumes), folic acid deficiency among women of reproductive age is common worldwide [10, 11] usually as a result of low-dietary intake or cooking losses. [10] Demands for folic acid increase during pregnancy as it is required for growth and development of the fetus.
Public-health approaches aimed at increasing the consumption of folic acid by women of reproductive age so as to prevent NTDs include improvement in dietary habits, fortification of staple foods and peri-conceptional use of multi-vitamin supplements containing folic acid. [12] Daily intake of 0.4-0.5 mg of folic acid is recommended during the peri-conceptional period, [12] which encompasses the interval from 1 month before conception to 3 months after conception. Hence, folic acid supplementation in women in the child-bearing age, especially those with history of previous pregnancy complicated by NTDs is recommended in the peri-conceptional period to prevent these disorders. [13] As a result of this recommendation, most developed countries came up with policies aimed at women of child-bearing age especially, those intending to become pregnant to take additional dietary and supplementary folic acid in the peri-conceptional period and most have found this to be effective in reducing incidence of NTDs. [14, 15] Despite this important outcomes on the benefits of preventing NTDs using folic acid supplementation, peri-conceptional intake of this important micronutrient remains low in several countries as many women are unaware of its benefits and the recommendations. [16, 17] Hence, this study was undertaken to 1) assess the level of folic acid awareness among pregnant women including their knowledge of its natural sources, usefulness in preventing NTDs and peri-conceptional intake recommendation. 2) Ascertain their actual intake of the vitamin during the peri-conceptional period for the prevention of NTDs, and 3) explore the predictive factors of folic acid awareness among the pregnant Nigerian women seeking antenatal care in our health facility in Jos, Nigeria.
SUBJECTS AND METHODS
This cross-sectional study was conducted at the antenatal clinic of Bingham University Teaching Hospital, Jos, from January to July, 2012. The survey was conducted on consecutive pregnant women who presented in the clinic to register for antenatal care. A pilot study was conducted to pre-test the questionnaires and corrections were effected. Trained nurses administered the questionnaires to the subjects and where appropriate conducted face-to-face interview with them to extract the required information.
The questionnaires consisted of questions about socio-demographic variables, obstetric history, whether pregnancy was planned, awareness and sources of information about folic acid as vitamin supplement and for the prevention of NTDs. Assessment also included knowledge about its natural sources, role of folic acid in preventing NTDs, knowledge about peri-conceptional folic acid intake as a recommendation for the prevention of NTDs, actual intake of folic acid supplements during the periconceptional period, previous personal or family history of a child with NTDs and attitude towards intake of folic acid supplements to prevent NTDs in future pregnancies. Awareness in the study was defined as having "heard" or "read" about folic acid as a vitamin supplement and the peri-conceptional period as a period from 1 month before conception to 3 months after conception.
Data was analysed using SPSS software package version 16 for windows (SPSS Inc., Chicago, IL, USA). Numerical variables were expressed as mean (SD) and categorical variables expressed as percentages. Chi square test or Fisher exact test (used whenever expected cell value was <5) was used to analyse the association between categorical variables. Univariate analysis and multiple logistic regression models were carried out to determine the factors influencing awareness of folic acid as a vitamin supplement among the women. A P<0.05 was considered statistically significant. Ethical clearance was obtained for the study from the Health Research and Ethics Committee of Bingham University Teaching Hospital, Jos.
RESULTS
A total of 595 pregnant women were approached to participate in the study. Twenty of them declined while thirty two had incompletely filled questionnaires and were therefore, excluded from the study leaving a total of 543/595 (91.3%) cases available for analysis.
The mean age (SD) of the women was 29.9 (4.7) years while 17.3% of them were aged 35 years and above with a range of 16-41 years. The mean gestational age at which interview was conducted was 20.5 (6.2) weeks. About 34.2% (186/543) of the women were nulliparous while 3.3% (18/543) were grand multiparous (5 or more previous deliveries). Women aged greater than 30 years were more likely to have a history of previous delivery (P value=0.001). Fourteen percent (76/543) and 22.2% (121/543) of them had previous history of at least one stillbirth and spontaneous abortion respectively. Pregnancy was planned in 60.4% (328/543) of the women while 39.6% (215/543) of the pregnancies were unplanned. Table 1 shows the demographic characteristics and parity distribution of the women.
About 64.6% (351/543) of the women reported that they were aware of folic acid as a reproductive health-promoting supplement (vitamin supplement). Among the total respondents, about 26.9% (146/543) and 23.6% (128/543) were aware of the role of folic acid in preventing NTDs and peri-conceptional recommendation of folic acid intake aimed at preventing NTDs respectively. However, among those that were aware of folic acid, 41.6% (146/351) of them understood that folic acid could help in preventing NTDs while 36.5% (128/351) were knowledgeable of the need to take folic acid supplements during the peri-conceptional period for the prevention of NTDs. Although, 126 (35.9%) of the women that had knowledge of folic acid took it at some points during the peri-conceptional period, only 7.4% (26/351) took it consistently during the protective period to prevent NTDs. The main source of information about folic acid among the women was mainly from health workers (68.5%) which were nurses, doctors and pharmacists. Table 2 shows the sources of information about folic acid among the study population.
About 275 (50.6%) of the women had heard of NTDs, 5.5% (15/275) of them had personal history of a baby with NTDs while 6.1% (17/275) had history of a friend and or relation's baby affected by NTDs. Among those with personal history of a baby with NTD, only 40% (6/15) of them took folic acid at some points during the peri-conceptional period to prevent a recurrence of the disorder. Assessment of their knowledge about types of natural sources of foods rich in folic acid was also carried out and surprisingly, only 26.5% of those that were aware of folic acid could correctly identify any source of food rich in folic acid (green vegetables, fruits, cereals, fish etc.,). About 84.5% (459/543) of the women had positive attitude towards folic acid intake during the peri-conceptional period to prevent NTDs in future pregnancies.
Univariate analysis shows that having secondary or tertiary education, age greater than 30, parity one and above, and previous personal history of a baby with NTD were associated with increased awareness about folic acid among the women [ Table 3 ]. However, when the above factors were subjected to multivariate logistic analysis, only age greater than 30 (P=0.01, 95% CI 1.241-5.142) and having secondary or tertiary education (P=0.001, 95% CI 2.014-15.706) were found to be independent factors that positively influenced folic acid awareness among the study population.
DISCUSSION
This study showed that 64.6% of the pregnant women were aware of folic acid as a vitamin supplement; 41.6% of these understood that folic acid contributes to the prevention of NTDs while 36.5% were knowledgeable of the recommendation for peri-conceptional folic acid intake aimed at preventing NTDs. This level of folic acid awareness is comparable to 63.2% reported from Turkey [8] but higher than figures of 36.0% and 53.7% from China and Qatar respectively. [18, 19] However, folic acid awareness rate as high as 76.1% and 89.0% were noted in Thailand and Australia. [20, 21] This relatively high-rate of awareness among the study population could be as a result of previous intake of folic acid supplements during past pregnancies as majority of them were of parity one and above. This is supported by the fact that the most common source of information about folic acid was through health workers. Folic acid is usually prescribed routinely in addition to Iron supplements during pregnancy in our environment mainly for the prevention of anaemia.
Among the entire study population, 26.9% were aware of the role of folic acid in the prevention of NTDs while 23.6% knew about peri-conceptional recommendation for the intake of the vitamin aimed at preventing NTDs. This low-level of awareness about the role of folic acid in the prevention of NTDs is comparable to 25.5% and 24.1% reported from Ido-Ekiti and Port Harcourt in Nigeria respectively. [22, 23] This low-awareness of the role of folic acid in the prevention of NTDs, despite the fact that about 87.3% of the women in our study had at least secondary education emphasizes the need for public-health education targeting women of reproductive age on the importance of folic acid as a reproductive health-promoting supplement in our environment.
Despite the availability of scientific evidence on the prevention of NTDs by folic acid supplementation and its recommendation by health authorities, only 7.4% of the women that were aware of folic acid actually took it consistently during the peri-conceptional period with the aim of preventing NTDs. Low-peri-conceptional intake of folic acid among women was also noted in Spain (6.9%) and Ireland (2.7%) [17, 24] but in contrast to the findings in developed nations such as Canada and USA where 25-45% of women take folic acid during the peri-conceptional period. [25, 26] This worryingly low-intake rate of folic acid supplements during this protective period even among women with previous or family history of a baby with NTDs despite the awareness rate may be attributed to the high-rate of unplanned pregnancies among the pregnant women.
The low-peri-conceptional intake of folic acid may also be attributable to late presentation for antenatal care leading to late prescription of the vitamin for women during pregnancy by the health workers as most of our women commence antenatal care late in pregnancy as noted in this study (20.5 ± 6.2 weeks). This finding of late booking (4.6 months) for antenatal care was also noted among women that presented with babies affected by NTDs in a neurosurgical unit in South-western, Nigeria [27] Furthermore, peri-conceptional care for women that are planning to get pregnant is virtually non-existent in our environment where folic acid can be prescribed particularly for those with high-risk of NTDs. This is a pointer for more efforts by the public-health sector in enlightening the general populace on the importance of peri-conceptional folic acid intake by women of child-bearing age so as to effect a positive attitudinal change among them.
Among the women, only 26.5% could correctly identify a natural source of food rich in folic acid. Low-knowledge about natural sources of folic acid was also noted among women in Turkey and Thailand where 39.3% and 32.4% were reported respectively. [20, 28] The prevalence of NTDs seems to be increasing in our environment. [5, 6] Though, the reason for this trend is unknown, it may be as a result of the ignorance among our women of the rich natural food sources of the vitamin and or loss of the vitamin as a result of over cooking of the food sources. This poor knowledge underscores the need for the fortification of staple foods such as flour, sugar and salt with folic acid with the aim of increasing its intake among women of reproductive age in our setting. This strategy has been proven to be effective in reducing incidences of NTDs in developed countries. [14, 15] The main source of information about folic acid among the women was through the health workers. This is in contrast to the findings from elsewhere where the media was the main source of information about folic acid. [17, 20] This may not be unconnected to the fact that most of the women were multiparous and so were in one-time or the other in contact with these health workers and or were prescribed the vitamin supplement during their previous pregnancies. More efforts are therefore, needed to promote awareness about folic acid through the media because of its wider coverage among the population. Hence, young females will also benefit and use the knowledge positively when married and this will contribute to the overall increase in the correct use of folic acid for the primary prevention of NTDs among women of reproductive age in our environment.
The study showed that age greater than 30 years and higher educational status (secondary and tertiary levels) were independent factors associated with folic acid awareness among the study population. This is in contrast to the findings in other studies where older age group was associated with folic acid unawareness. [28, 29] Older women in our setting are likely to have taken folic acid in their previous pregnancies as most of them were at least primiparous or of higher parity (P value=0.001) and this probably influenced their awareness about folic acid. However, other studies [28, 20] also supported the positive correlation between increasing level of education with folic acid awareness as noted in this study.
This study has some limitations. One of these is the fact that it was conducted in a Teaching hospital setting and the result may not be a true reflection of the actual situation in the general community. Another limitation of the study is recall bias as all responses were self-reported and this may affect the outcomes of the study.
In conclusion, although, awareness about folic acid as a vitamin supplements was relatively high among the pregnant women, their knowledge about its importance in preventing NTDs and periconceptional intake recommendation were low. More disturbing was their abysmally low-knowledge about its natural food sources and actual intake of the vitamin during the protective peri-conceptional period.
Antenatal and population health promotion programs aimed at enlightening women of child-bearing age about the importance of folic acid, its rich natural sources and the need for peri-conceptional intake of the vitamin so as to promote intake of folic acid supplements among them is therefore recommended. Furthermore, fortification of stable foods with this vitamin will help in increasing folic acid intake among women, which at the end will contribute to the prevention or reduction in the incidence of NTDs among our populace.
